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I Abstract

Operational components of the United States Navy are becoming increasingly interested in the potential
of coupled ocean-acoustic forecast systems for improving weapons effectiveness predictions. Such
systems would combine in situ and remotely sensed data, historical databases, ocean hydrodynamic and
thermodynamic numerical models and acoustic performance prediction models to give an improved picture
of the ocean environment both in a "nowcastr and in a forecast mode. The Tactical Oceanography Program
is a major focal point in NORDA's development, testing and delivery of such systems.

--- ~ This )6ie d.jusses th experimental design, data collection and processing, and some preliminary
results from Chair Helixthe Second Tactical Oceanography Project Prediction Experiment in the
Norwegian and Iceland Seas,&;.ig Ocl;be; dg, Detailed charts of the survey positions are presented,
as well as plots of all of the profiles. A more complete presentation of the descriptive findings from the
experiment is given in the companion NORDA Technical Note! nvironmenta Conditions in the Norwegian
and Iceland Seas During 'Chair Helix,' October 1987" by J. Ioyd. e , ,,
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I and 23 October. For three of these flights the time-position-data association was confused and the
resulting data plots were very different from each other and from our findings on nearby days. We deemed
the data from these flights too unreliable for use. The 19 October results, however, appeared satisfactory
and these are included in this report.

I The dates and regions of operations were:

Flight Date Region

1 7 October 1987 Jan Mayen Front

2 11 October 1987 Iceland Sea

3 12 October 1987 Iceland-Faeroe Front

I 4 14 October 1987 Southern Norwegian Sea

i 5 17 October 1987 Iceland-Faeroe Front

6 19 October 1987 Iceland and Norwegian Sea
I (selected areas)

(Operational 19 October 1987 Iceland-Faeroe Front
aircraft)

7 21 October 1987 Iceland-Faeroe Front

1 8 23 October 1987 Northern Norwegian Sea

The regions are indicated on Figure 1, and the successful drop positions for each flight day are given
in Figures 2 - 10 on the same scale as in the first figure. In all, 349 AXBTs (181 shallow: nominally
305 m, and 168 deep: nominally 750 m) and 7 AXSVs (sound velocity probes) were successfully deployed
and analyzed by NORDA personnel. An additional 36 shallow buoys were deployed and digitized by
operational Navy personnel and processed by NORDA.

Personnel

The following NORDA personnel participated in part or all of the operations:

Janice D. Boyd, Oceanographer, Chief Scientist
Richard K. Myrick, Physical Science Technician
Roy Burke, Electronics Technician
Joseph W. McCaffrey, Supervisory Oceanographer
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Navigation

The on-board Litton 72 inertial navigation system was used for navigation, with periodic comparisons
with the VLF/Omega system. Drop positions were recorded automatically by the data acquisition system
as a probe was launched. The navigational accuracy was estimated by calculating the aircraft position
error upon landing, approximately 9 hours after initialization of the systems. This averaged about 3 nautical
miles (5.6 kin) for the Litton 72 and about the same for the VLF/Omega. Because of the potential but
unknown effects of wind and other factors upon the falling probes, the drop positions are considered
accurate to about 1.5 times the navigational accuracy, or about 4.5 nautical miles (6 km). No information
was recorded regarding the navigational accuracy of the 19 October dataset collected by operational
aircraft, but it is reasonable to assume a similar value.

Data Collection and Processing

The data was acquired and processed using the NORDA Physical Oceanography Branch Isis system
(Figure 11), which consists of integrated aircraft-installed and ground-based components that allow full
processing and considerable analysis of the data to be performed while still in the field. (All figures in
this report have been produced by this system.)

Data was transmitted from the air deployed probes (AXBT - temperature - and AXSV - sound
velocity) as a frequency modulated signal on one of three standard carrier frequencies (channel 12 or
170.5 MHz, channel 14 or 172.0 MHz, and channel 16 or 173.5 MHz). Up to three probes on each of
the three channels were active at any one time. The signals were picked up by standard Navy ARR-
52 aircraft sonobuoy receivers and sent to the data interface unit where they were amplified, filtered,
digitized and sent along a 16 bit parallel GPIO interface bus to the acquisition computer, a Hewlett-Packard
9000 model 320. The incoming signal was also sent to a VCR-based backup analog recording system
for later replay, if necessary. For an assortment of reasons, a few drops were replayed back at NORDA,
but details have not been noted because the procedure has no impact upon data quality.

The HP 9000/320 computer subsampled each input data stream at 10 Hz (about every 15 cm in depth
for AXBTs) and displayed the data in real time on the CRT display. Navigation data from the Litton 72
inertial navigation system was also sampled by the acquisition computer as each probe was launched.
Upon termination of a probe the data was stored on 3.5" microdiskettes and a hardcopy plot was made
on an HP 7550A plotter.

For the near-real-time modeling efforts in conjunction with this work, the data was needed as quickly
as possible after landing. To meet this requirement, the hardcopy plots were digitized while in flight using
a digitizing tablet and a PC computer (in this case, a Toshiba T-1 100). Navigation information was merged
with the digitized files and the data was saved in the standard Isis archive format. Attempts to send this
data to the Harvard "Gapcasr and NORDA mixed layer modeling efforts were only partly successful
because of very poor telephone communications with the United States.

Final data processing and display took place partly in Iceland and was completed back at NORDA.
The raw data on the 3.5" microdiskettes were read into a PC/AT compatible computer, in this case a
Zenith Z-248. A 21 point (2.1 second) median filter was applied to remove most of the one to several
point data spikes and other "glitches" that occur in the data for various reasons and to filter out much
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l of the high frequency noise. The raw data was then converted to engineering units using the following

conversion equations (Boyd, 1987). For temperature,

I T = -38.6045 + 2.71075 x 10-2 F

i where F is frequency in hertz and T is temperature in degrees centigrade. Temperature accuracy is about
0.20C; precision is up to an order of magnitude better (Boyd, 1987).

The conversion equation for depth is different for shallow or deep probes. For shallow probes the
equation was

z = 1.5573t - 3.01 x 10-t

and for deep,

I z = 1.6325t - 2.15 x 1O-'T

i where z is depth in meters and t is elapsed time (in seconds) after probe release. Depth accuracy is
around 5 m; precision is up to an order of magnitude better (Boyd, 1987).

i Seven AXSVs or sound velocity probes were also deployed during Flight 4 in the Southern Norwegian
Sea. Maximum depth for AXSVs is 850 m. Conversion equations and claimed accuracies are given in
Sippican (1982); claimed accuracies should probably be considered optimistic. The frequency to soundI speed conversion equation used was

0.052
V= 1

- - 2.35 x 10-7

128 F

where V is sound speed in m s" and F is frequency in Hz. Manufacturer's claimed accuracy is 0.25
m s "1.

The elapsed drop time to depth conversion equation was

I z = 0.4572 + 1.862t - 7.925 x 10-t 2

I where z is depth in meters and t is elapsed time (in seconds). Manufacturers claimed accuracy is 2%
or 5 m, whichever is greater.

After conversion to engineering units, the data was decimated to a 1 meter resolution, and a final 9
point median filter was applied to complete the smoothing process. In many instances the final 9 point
filter did not appear subjectively to be needed. However, in other cases it was needed, especially to

i eliminate the enhanced noise that sometimes is observed at depth near the end of a profile when
atmospheric conditions cause ducting of the transmitted signal (Boyd, 1986). In order to maintain
processing consistency over the whole dataset, the second filtering operation was applied to all profiles.

i For mesoscale purposes this has no detrimental effect whatsoever.

5
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The processed data were then visually scanned, primarily to detect instances where the probe had
hit bottom before wire break and to find occasional data spikes at the very beginning or end of the profile
which were not removed by the filtering process. These and a few other identified problems were removed
using the Isis system interactive screen editor, and the data were archived in the standard Isis archive
format at 1 m and 2 m depth resolutions.

The major inflection points from the AXBT profiles taken by the operational P-3's were manually digitized
by Naval Oceanography Command Facility personnel from the small "grams" produced by the on-board
AQA-7system. This technique assumes the Navy standard frequency to temperature conversion equation
of

T = -40.0 + 0.02778 F

which has a specified accuracy of 0.550C. The assumed Navy standard elapsed drop time to depth
conversion equation is

z = 1.52t

which has a specified accuracy of 5% down to 300m. Boyd (1987) found these specified accuracies
to be valid in a study using AXBTs produced under a different contract number. No information onnavigational accuracy was recorded. After being merged with navigation and date/time information, thedata were archived in the standard Isis archive format, still in major inflection point form.

Discussion

The individual data profiles obtained during October 1987 were generally of excellent quality, although
the quality of the datasets as a whole were degraded by the high AXBT failure rate. Figure 1 shows the
ensemble of drop positions and the 5 major regions into which the study area was divided. The drop
positions for the individual flights are given in Figures 2 - 10. A listing of all successful probes, along
with depth, position, and date/time is given in Table 2. Drop positions annotated with station numbers
and the temperature versus depth profiles themselves for each flight day are presented in Appendices
A - I.

These data have been used by Harvard University modelers in their "Gapcast" modeling effort (Denbo
and Robinson, 1988a and b) and will be used both to provide a validation field for the NORDA regional
hydrodynamic model being developed for the area and to test the TOPS thermodynamic prediction model.
In addition, the data will be analyzed to provide a better understanding of the regional hydrography,
circulation, and frontal structure of the area. As a first step in this analysis. horizontal temperature contours
at selected depths of 0, 50, 100, 200, 300, and 375 meters were produced by combining the data from
all eight NORDA flights into one near-synoptic dataset for the Norwegian and Iceland Seas (Figures 12-
17). Some comments on the major features of these Figures follow.

A notable feature of the Norwegian and Iceland Seas is the occurrence of 5 major fronts separating
important water masses in the area. The Norwegian Current Front paralleling the Norwegian coast
separates the western boundary of the inflowing Atlantic water of the Norwegian Current from the waters
of the Norwegian Sea itself. The Jan Mayen Front separates the cold, relatively fresh waters of the Iceland
Sea from the warmer and saltier waters of the Norwegian Sea, while the Iceland- Faeroe Front (often called
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11 the Polar Front) marks the boundary between the warm and saline North Atlantic water of the Irminger

Current from the colder, fresher waters flowing southward from the Iceland Sea.

IThe Irminger Current loops around the western edge of Iceland and flows along the island's northern
coast as a current known by various names, including the Kolbeinsey Current, the East Icelandic Current,
or the Iceland Current. Another frontal zone, the Kolbeinsey Current Front exists, along the northern
edge of this current, separating it from the Polar Water of the Iceland Sea.

The fifth front, the East Greenland Current Front, parallels the Greenland coast and separates the
eastern boundary of the cold, fresh, southward flowing East Greenland Current from the slightly more
saline waters of the Iceland Sea.

All five of the major frontal features of the region may be seen in the temperature contours at 0, 50,
100, 200, 300, and 375 m (Figures 12 - 17). Because of surface warming and the development of the

i surface mixed layer, in most instances the fronts are better defined below about 50 m. The Norwegian
Current Front is diffuse and ill defined, but at 100 m lies between about 50W and 00 and shifts to the
east with increasing depth. The Jan Mayen Front between 50 and 100W and north of 65°N is quite well

i delineated below 50 m by the 2C isotherm. Clusterings of isotherms indicate the Iceland-Faeroe Front
between Iceland and the Faeroe Islands and the Kolbeinsey Current Front north of Iceland. The
Kolbeinsey Current Front does not appear to extend down as deeply as 300m. The 0C isotherm can

I be taken as the East Greenland Current Front (Aagaard and Coachman, 1968), with the waters lying
on the Greenland side being part of the southward flowing East Greenland Current. Eddies with diameters
estimated to be on the order of 50 km were visually observed in this area from the aircraft.

I As was found during the May experiment, the Norwegian Current, Iceland-Faeroe, and Jan Mayen
Fronts lay close to their 1980 - 81 locations as described by Smart (1984). Their positions appear to
be related to bathymetry, but their precise locations vary, and meanders and eddies are prevalent. Absent
in October was the northward meander of the upper several hundred meters of the Iceland-Faeroe Front
near 100W. This meander was seen throughout all four May surveys of the Front and could be seen

i on satellite IR imagery, and such features had occasionally been reported in the past (Smart, 1984), but
by October it had disappeared.

More details on the descriptive results from this experiment is given in the companion NORDA Technical
Note, "Environmental Conditions in the Norwegian and Iceland Seas During 'Chair Helix,' October 1987"
by J. Boyd.
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Table 1. AXBT failure rates in percent during Chair Helix," October 1987. The failure rates
are broken down by probe depth (shallow or deep), lot number, and channel.

i -AXBT FAILURE RATES (%)

SHALLOW MODELS DEEP MODELS
LOT CHANNEL CHANNEL
# 12 14 16 12 14 16

I 8 44 0 49 -- -- --

9 53 68 --... ..
9F 39 61 14 .. .. ..

11 62 6 7 --.. .. ..
11 F 78 100 .... .. ..
12 -- 3 .... .. ..
13 100 92 .... .. ..
18 -- 8 .... .. ..
22 .-- -- 28 28 34
23 .. 69* - - --
24 .. .. ....-- 13

All probes manufactured under 1983 contract NOO 163-83-C-0003 except for * which was
under 1981 contract NOO 163-81-C-0287.

Overall failure rates: Shallow - 53%
Deep - 27%

Expected: 5 - 10%

I
I
I
I
I
I
I
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Table 2. Probe type, depth (S=shallow, D=deep), position and time for all flights during

"Chair Helix," October 1987.

DATE: 10/07/87 FLIGHT: 1
REGION: JAN MAYEN FRONT

# TYPE D/S LATITUDE LONGITUDE TIME
(DEG MIN) (DEG MIN) (Z)

23 AXBT D 67 .10 -11 -42.60 11:43:42
26 AXBT S 67 34.40 -9 -4.60 12:14:14
29 AXBT S 67 34.60 -5 -36.70 12:29:47
35 AXBT S 68 7.00 -6 -18.20 12:59:23
43 AXBT D 68 36.50 -9 -20.30 14:25:46
45 AXBT D 68 38.00 -6 -36.40 14:37:28
46 AXBT D 68 38.20 -5 -35.40 14:41:26
47 AXBT D 68 37.90 -4 -50.40 14:44:25
49 AXBT D 68 34.60 -2 -59.60 14:51:59
50 AXBT D 68 32.40 -2 -6.00 14:55:53
51 AXBT S 69 4.30 -1 -52.90 15:03:22
55 AXBT S 69 5.90 -5 -37.90 15:21:12
57 AXBT S 69 4.10 -7 -31.70 15:29:47
58 AXBT S 69 3.40 -8 -52.50 15:36:01
62 AXBT S 69 33.30 -10 -10.50 16:02:49
64 AXBT D 69 33.70 -8 -44.10 16:08:45
70 AXBT D 69 33.90 -1 -40.40 16:37:50

DATE: 10/11/87 FLIGHT: 2
REGION: ICELAND SEA

# TYPE D/S LATITUDE LONGITUDE TIME
(DEG MIN) (DEG MIN) (Z)

76 AXBT S 69 1.00 -13 -4.00 10:01:00
77 AXBT S 68 30.70 -13 -2.50 10:07:03
82 AXBT S 66 30.70 -12 -59.40 10:31:40
85 AXBT S 66 18.90 -13 -33.30 10:44:39
91 AXBT S 68 29.90 -13 -59.30 11:14:25
93 AXBT S 69 28.80 -13 -59.40 11:27:45
95 AXBT S 69 29.70 -15 -59.00 11:37:16

102 AXBT S 67 45.80 -16 -2.40 11:58:48
104 AXBT S 67 20.60 -16 -2.50 12:03:52
108 AXBT S 66 59.30 -15 -.60 12:22:55
109 AXBT S 67 20.00 -15 -3.20 12:27:33
110 AXBT S 67 21.10 -17 .00 12:37:37
111 AXBT S 67 .30 -17 -4.80 12:42:05
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I 113 AXBT S 66 39.30 -18 -4.80 12:52:13
114 AXBT S 66 59.30 -18 -1.80 12:56:36
116 AXBT S 67 39.60 -17 -58.60 13:05:21
121 AXBT S 69 30.10 -18 -45.30 13:33:23
124 AXBT S 68 29.70 -19 -30.50 13:50:01
125 AXBT .S 68 .60 -19 -30.20 13:56:05
126 AXBT S 67 40.60 -19 -30.60 14:00:16
127 AXBT S 67 20.60 -19 -31.50 14:04:25
128 AXBT S 67 .50 -19 -30.20 14:08:37
130 AXBT S 66 38.00 -18 -45.00 14:17:00
132 AXBT S 67 19.70 -18 -46.80 14:26:24
133 AXBT S 67 19.00 -20 -14.00 14:34:00
135 AXBT S 66 41.10 -20 -18.80 14:42:35

"140 AXBT S 67 59.50 -20 -58.80 15:05:32
143 AXBT S 69 9.60 -21 -.50 15:20:44
144 AXBT S 69 13.60 -22 -.80 15:25:53
147 AXBT S 68 .60 -22 -2.50 15:41:50
150 AXBT S 67 .70 -21 -59.60 15:54:35
155 AXBT S 67 36.00 -23 -8.00 16:13:40
157 AXBT S 68 4.50 -23 -37.00 16:20:25
158 AXBT S 68 17.70 -23 -52.30 16:23:33
161 AXBT S 68 30.70 -26 -.70 16:38:22
162 AXBT S 68 16.40 -25 -48.80 16:41:431 166 AXBT S 67 17.40 -24 -44.70 16:55:11

DATE: 10/12/87 FLIGHT: 3
REGION: ICELAND-FAEROE FRONT

# TYPE D/S LATITUDE LONGITUDE TIME
(DEG MIN) (DEG MIN) (Z)

170 AXBT D 62 21.30 -14 -9.60 09:25:21
171 AXBT S 62 21.30 -13 -4.50 09:31:39
172 AXBT D 62 20.50 -12 -2.70 09:37:29
174 AXBT D 62 23.00 -11 -14.90 09:41:58
181 AXBT D 63 41.60 -8 -28.40 10:06:51
184 AXBT D 64 7.00 -7 -30.00 10:15:59
186 AXBT D 64 26.50 -6 -53.00 10:26:52
187 AXBT S 64 32.00 -6 -29.20 10:31:05
188 AXBT D 64 39.70 -6 -9.40 10:33:54
189 AXBT D 64 48.00 -5 -49.00 10:36:59
190 AXBT D 64 55.60 -5 -26.30 10:40:01
192 AXBT S 64 40.00 -4 -59.00 10:50:16
195 AXBT D 63 50.20 -5 -12.00 11:01:38196 AXBT S 63 39.60 -5 -13.40 11:04:03
197 AXBT D 63 20.20 -5 -17.50 11:08:22

1 201 AXBT D 63 40.70 -6 -23.90 11:28:22
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202 AXBT S 64 .40 -6 -19.60 11:32:20
203 AXBT D 64 20.20 -6 -14.50 11:36:19
206 AXBT S 65 29.70 -5 -57.10 11:50:21
208 AXBT D 66 .00 -5 -51.00 11:56:32
209 AXBT D 66 .00 -7 -7.40 12:03:57
211 AXBT D 65 19.80 -7 -15.30 12:12:21
212 AXBT S 65 .20 -7 -18.20 12:16:30
214 AXBT S 64 20.00 -7 -24.70 12:25:00
215 AXBT S 64 .10 -7 -26.90 12:29:11
216 AXBT S 63 40.30 -7 -28.80 12:33:24
224 AXBT S 64 29.80 -8 -30.50 13:06:36
226 AXBT S 65 9.80 -8 -25.10 13:14:48
228 AXBT D 65 59.80 -8 -18.40 13:25:05
232 AXBT S 65 .00 -9 -41.00 13:45:00
234 AXBT S 64 34.50 -9 -40.90 13:50:34
235 AXBT S 64 19.70 -9 -40.70 13:53:42
237 AXBT S 63 40.40 -9 -45.20 14:02:00
240 AXBT S 62 49.30 -9 -49.50 14:12:41
243 AXBT S 62 34.90 -10 -57.80 14:28:49
244 AXBT S 62 49.90 -10 -56.90 14:31:54
246 AXBT S 63 19.90 -10 -54.50 14:38:01
249 AXBT S 64 5.20 -10 -51.50 14:47:10
250 AXBT S 64 20.10 -10 -50.30 14:50:10
251 AXBT S 64 50.10 -10 -57.10 15:03:39
253 AXBT S 65 21.80 -10 -46.80 15:11:28
254 AXBT S 65 39.60 -10 -45.50 15:15:10
257 AXBT S 65 45.50 -12 -1.30 15:29:39
259 AXBT S 65 15.40 -12 -2.70 15:36:09
260 AXBT S 65 1.20 -12 -1.40 15:39:12
261 AXBT S 64 45.30 -12 -.40 15:42:37
263 AXBT S 64 15.10 -12 .00 15:49:08
265 AXBT S 63 45.30 -11 -59.40 15:55:29
267 AXBT S 63 15.70 -11 -58.60 16:01:50
268 AXBT S 63 .50 -11 -58.10 16:05:08
270 AXBT S 62 39.10 -13 -11.40 16:17:10
273 AXBT S 63 24.40 -13 -10.40 16:26:33

DATE: 10/14/87 FLIGHT: 4
REGION: SOUTHERN NORWEGIAN SEA

# TYPE D/S LATITUDE LONGITUDE TIME
(DEG MIN) (DEG MIN) (Z)

280 AXBT S 67 28.00 -1 -32.40 10:41:13
285 AXBT S 65 42.00 2 29.90 11:12:09293 AXBT D 63 22.60 4 14.90 12:06:29
294 AXSV S 63 34.10 3 54.00 12:09:55

12
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I 297 AXSV S 63 58.00 3 9.00 12:17:35

298 AXBT D 64 8.20 2 47.40 12:20"28

299 AXSV S 64 20.00 2 24.00 12:24:09

301 AXSV S 64 41.00 1 38.00 12:31:49

302 AXBT D 64 53.60 1 11.80 12:36:03

303 AXSV S 65 25.80 0 -.20 12:47:16

304 AXBT D 65 36.30 0 -24.30 12:50:56

305 AXSV S 65 47.00 0 -49.00 12:54:41

306 AXBT D 65 56.40 -1 -14.40 12:58:31

307 AXSV S 66 9.00 -1 -41.00 13:02:21

311 AXBT D 66 42.70 -3 -13.50 13:15:03

312 AXBT S 66 50.00 -3 -35.90 13:17:55

314 AXBT S 66 18.90 -3 -57.30 13:32:10

316 AXBT S 65 39.30 -3 -42.10 13:41:12

318 AXBT D 64 59.20 -3 -31.30 13:50:17

324 AXBT D 63 21.60 -2 -35.70 14:15:12

326 AXBT D 63 6.00 -1 -42.00 14:22:06

329 AXBT S 62 20.20 0 -21.20 14:37:22

330 AXBT D 62 .40 0 -3.70 14:42:54

331 AXBT S 61 37.40 0 13.20 14:48:58

335 AXBT D 61 26.80 -2 -.50 11:26:53

I 337 AXBT D 61 41.20 -2 -43.00 15:18:45

339 AXBT D 62 14.00 -3 -45.00 15:27:59

341 AXBT D 62 44.00 -4 -52.00 15:36:35

DATE: 10/17/87 FLIGHT: 5

IREGION: ICELAND-FAEROE FRONT

# TYPE D/S LATITUDE LONGITUDE TIME

I (DEG MIN) (DEG MIN) (Z)

345 AXBT D 67 2.20 -9 -1.30 09:36:37

346 AXBT S 67 2.90 -8 -22.00 09:40:29

347 AXBT D 67 3.10 -7 -44.10 09:43:43

351 AXBT D 67 .50 -4 -35.40 09:59:15

352 AXBT S 67 .40 -4 -29.80 09:59:43

353 AXBT D 66 59.10 -3 -53.10 10:02:48

356 AXBT D 65 57.90 -4 -12.20 10:15:47

1 358 AXBT D 65 29.30 -4 22.10 10:21:49

360 AXBT D 64 59.40 -4 -31.70 10:28:07

361 AXBT S 64 43.30 -4 -37.00 10:31:33

364 AXBT D 3 59.80 -4 -48.00 10:41:12

365 AXBT S 63 45.10 -4 -51.30 10:44:33

367 AXBT S 63 14.00 -4 -59.00 10:51:31

I 369 AXBT D 62 59.60 -6 -10.90 11:02:36

371 AXBT D 63 31.10 -6 -2.50 11:09:54

372 AXBT D 64 1.10 -5 -54.50 11:16:22
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377 AXBT S 65 15.00 -5 -35.00 11:32:57
381 AXBT D 65 29.10 -8 -48.90 11:57:58
386 AXBT S 64 15.00 -7 -3.50 12:13:42
387 AXBT D 64 .30 -7 -6.00 12:16:47
388 AXBT S 63 44.50 -7 -6.40 12:20.05
390 AXBT D 63 .60 -7 -15.90 1229:30
391 AXBT D 62 59.80 -8 -21.40 12:35:59
392 AXBT S 63 15.00 -8 -20.00 12:39:35
395 AXBT D 64 .70 -8 -13.70 12:49:33
396 AXBT S 64 15.10 -8 -11.80 12:52:43
397 AXBT D 64 30.70 -8 -8.70 12:56:09
399 AXBT D 64 59.90 -8 -2.60 13:02:37
400 AXBT S 65 15.00 -8 .00 13:05:54
401 AXBT D 65 30.30 -7 -59.80 13:09:20
402 AXBT S 65 46.10 -7 -58.40 13:12:54
403 AXBT D 66 .00 -7 -57.20 13:16:03
404 AXBT D 66 .70 -9 -7.00 13:22:17
406 AXBT D 65 30.30 -9 -13.90 13:28:48
407 AXBT S 65 14.00 -9 -15.60 13:32:37
408 AXBT D 64 59.90 -9 -17.10 13:35:56
410 AXBT D 64 30.20 -9 -16.30 13:42:54
412 AXBT D 64 .20 -9 -18.20 13:49:50
414 AXBT D 63 30.30 -9 -22.10 13:56:41
416 AXBT S 63 4.00 -9 -25.70 14:02:38
417 AXBT D 63 .30 -9 -26.10 14:03:28
419 AXBT D 62 18.90 -10 -34.20 14:21:40
420 AXBT D 62 59.80 -10 -34.10 14:31:09
421 AXBT S 63 14.80 -10 -33.50 14:34:33
422 AXBT D 63 29.90 -10 -33.00 14:37:59
424 AXBT D 63 59.10 -10 -28.40 14:44:42
426 AXBT D 64 30.10 -10 -26.40 14:51:52
429 AXBT S 65 15.20 -10 -24.60 15:02:11
430 AXBT D 65 30.00 -10 -23.90 15:05:36
433 AXBT S 65 45.50 -11 -38.10 15:23:06
434 AXBT D 65 30.10 -11 -38.70 15:26:37
436 AXBT D 65 .20 -11 -38.10 15:3327
439 AXBT S 64 13.90 -11 -38.00 15:43:55
443 AXBT D 63 .40 -11 -37.60 16:00:57
445 AXBT D 62 20.80 -11 -37.30 16:10:33
449 AXBT D 63 .00 -12 -45.30 16:27:04
450 AXBT S 63 14.90 -12 -45.10 16:30:20
451 AXBT D 63 31.30 -12 -45.10 16:34:04
453 AXBT S 64 29.80 -12 -44.40 16:48:06
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I DATE: 10/19/87 FLIGHT: 6
REGION: ICELAND AND NORWEGIAN SEAS

I # TYPE D/S LATITUDE LONGITUDE TIME
(DEG MIN) (DEG MIN) (Z)

1455 AXBT 'S 66 4460 -24 -9.00 09:1 2:30
457 AXBT S 67 14.50 -24 -22.00 09:19:08
467 AXBT S 69 1.80 -19 -38.40 10.01:20
472 AXBT S 69 .80 -16 -31.70 10:16:27
47C AXBT S 68 15.30 -16 -1.30 10:29:21
483 AXBT D 68 5.50 -12 -.80 10:53:39
484 AXBT S 68 6.10 -11 -18.50 10:57:05
485 AXBT S 68 5.70 -10 -39.10 11:00:13
486 AXBT D 68 5.00 -10 .00 11:03:18
489 AXBT S 68 2.00 -8 .00 11:13:10
490 AXBT D 68 .30 -7 -21.70 11:16:24
492 AXBT S 67 59.30 -6 -7.30 11:22:37
493 AXBT D 67 59.00 -5 -30.00 11:25:43
495 AXBT S 67 59.50 -4 -13.50 11:31:59
497 AXBT S 67 59.90 -3 -.10 11:37:55
499 AXBT S 67 40.40 -2 -.50 11:45:10
500 AXBT D 67 29.90 -1 -34.50 11:48:27
501 AXBT D 67 19.10 -1 -7.60 11:51:54

I 502 AXBT S 67 3.10 0 -41.20 11:55:23
503 AXBT D 66 55.60 0 -11.90 11:59:19
505 AXBT S 66 33.60 0 23.10 12:05:37
506 AXBT D 66 30.60 0 25.40 12:06:25
507 AXBT D 66 13.30 0 38.20 12:11:23

I 509 AXBT D 65 37.40 1 1.30 12:21:39
512 AXBT S 64 44.70 1 18.70 12:35:58
514 AXBT D 64 6.10 1 46.10 12:45:27
515 AXBT S 63 45.90 1 55.00 12:50:24
516 AXBT D 63 23.20 2 2.30 12:56:20
518 AXBT S 63 11.20 1 50.00 13:05:27
520 AXBT D 63 33.90 1 6.60 13:11:56
522 AXBT D 63 54.50 0 20.30 13:18:38
525 AXBT D 64 32.50 -1 -3.90 13:30:40
527 AXBT D 64 56.80 -1 -39.00 13:36:36
528 AXBT S 65 14.60 -2 -4.40 13:41:06
529 AXBT S 65 22.00 -2 -15.60 13:43:02
530 AXBT D 65 37.00 -2 -42.00 13:46:56I531 AXBT S 85 47.00 -3 -1.00 13:49:56
532 AXBT D 65 58.80 -3 -20.80 13:53:24
535 AXBT S 86 28.80 -4 -6.10 14:01:11
536 AXBT D 66 32.00 -4 -33.00 14:04:08
540 AXBT S 66 33.60 -6 -56.50 14:17:15

542 AXBT S 66 33.40 -8 -5.50 14:23:27
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544 AXBT D 66 32.90 -9 -6.70 14:28:52
547 AXBT D 66 32.00 -10 -26.00 14:36:12
548 AXBT S 66 31.30 -11 -2.00 14:39.30
550 AXBT S 66 30.00 -12 -17.00 14:46:45
551 AXBT S 66 30.10 -12 -57.20 14:50:22
554 AXBT D. 67 11.80 -13 -1.10 15:00:17
557 AXBT S 67 45.00 -14 -19.00 15:30:27

DATE: 10/19/87 FLIGHT: OPERATIONAL P-3
REGION: ICELAND-FAEROE FRONT

# TYPE D/S LATITUDE LONGITUDE TIME
(DEG MIN) (DEG MIN) (Z)

1062 AXBT S 65 30.00 -12 .00 11:10:00
1063 AXBT S 65 30.00 -11 .00 11:15:00
1064 AXBT S 65 30.00 -10 .00 11:20:00
1065 AXBT S 65 30.00 -9 .00 11:25:00
1066 AXBT S 65 30.00 -8 .00 11:30:00
1067 AXBT S 65 30.00 -7 .00 11:35:00
1068 AXBT S 65 .00 -7 .00 11:40:00
1069 AXBT S 65 .00 -8 .00 11:45:00
1070 AXBT S 65 .00 -9 .00 11:50:00
1071 AXBT S 65 .00 -10 .00 11:55:00
1072 AXBT S 65 .00 -11 .00 12:00:00
1073 AXBT S 65 .00 -12 .00 12:05:00
1074 AXBT S 64 30.00 -12 .00 12:10:00
1075 AXBT S 64 30.00 -11 .00 12:15:00
1076 AXBT S 64 30.00 -10 .00 12:20:00
1077 AXBT S 64 30.00 -9 .00 12:25:00
1078 AXBT S 64 30.00 -8 .00 12:30:00
1079 AXBT S 64 30.00 -7 .00 12:35:00
1080 AXBT S 64 .00 -7 .00 12:40:00
1081 AXBT S 64 .00 -8 .00 12:45:00
1082 AXBT S 64 .00 -9 .00 12:50:00
1083 AXBT S 64 .00 -10 .00 12:55:00
1084 AXBT S 64 .00 -11 .00 13:00:00
1085 AXBT S 64 .00 -12 .00 13:05:00
1086 AXBT S 63 30.00 -12 .00 13:10:00
1087 AXBT S 63 30.00 -11 .00 13:15:00
1088 AXBT S 63 30.00 -10 .00 13:20:00
1089 AXBT S 63 30.00 -9 .00 13:25:00
1090 AXBT S 63 30.00 -8 .00 13:30:00
1091 AXBT S 63 30.00 -7 .00 13:35:00
1092 AXBT S 63 .00 -7 .00 13:40:00
1093 AXBT S 63 .00 -8 .00 13:45:00
1094 AXBT S 63 .00 -9 .00 13:50:00
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I 1095 AXBT S 63 .00 -10 .00 13:55:00
1096 AXBT S 63 .00 -11 .00 14:00:00
1097 AXBT S 63 .00 -12 .00 14:05:00

DATE: 10/21/87 FLIGHT: 7
T 1REGION: ICELAND-FAERIOE FRONT

# TYPE D/S LATITUDE LONGITUDE TIME
(DEG MIN) (DEG MIN) (Z)

563 AXBT D 64 42.90 0 -5.60 10:25:16
564 AXBT S 64 25.00 0 -13.70 10:29:21
565 AXBT D 64 13.30 0 -19.30 10:32:10
567 AXBT D 63 43.30 0 -33.10 10:39:19
571 AXBT D 62 45.00 0 -54.70 10:53:11
572 AXBT S 62 30.40 0 -59.40 10:56:45
573 AXBT S 62 15.00 -1 -6.10 11:00:52
579 AXBT S 63 1.10 -3 -4.00 11:26:41
580 AXBT D 63 15.70 -2 -57.30 11:30:00
581 AXBT S 63 30.00 -2 -52.00 11:33:17
582 AXBT S 63 45.60 -2 -45.90 11:36:46
585 AXBT D 64 30.50 -2 -28.80 11:46:52
586 AXBT D 64 44.60 -2 -22.50 11:49:59
587 AXBT S 64 45.00 -4 -18.60 12:02:15
588 AXBT D 64 29.40 -4 -18.40 12:05:53
589 AXBT S 64 15.00 -4 -23.00 12:09:15
590 AXBT D 64 .30 -4 -27.90 12:12:37
591 AXBT S 63 45.70 -4 -31.70 12:16:20
593 AXBT D 63 15.50 -4 -39.30 12:24:05
595 AXBT S 62 58.80 -5 -47.30 12:34:56
596 AXBT D 63 16.10 -5 -50.40 12:39:27
598 AXBT D 63 45.30 -5 -39.90 12:46:19
601 AXBT D 64 29.50 -5 -24.90 12:56:37
602 AXBT S 64 45.10 -5 -20.70 13:00:09
603 AXBT S 65 .10 -5 -16.90 13:03:29
605 AXBT D 65 30.40 -5 -9.00 13:10:12
607 AXBT S 65 15.30 -6 -26.60 13:21:55
609 AXBT D 64 45.20 -6 -33.70 13:28:55
615 AXBT D 63 16.00 -6 -50.70 13:50:00
616 AXBT D 63 1.10 -6 -53.70 13:53:24
619 AXBT D 63 30.90 -8 -19.30 14:06:06

I 623 AXBT D 64 30.50 -7 -52.40 14:19:58
627 AXBT S 65 29.30 -7 -36.50 14:33:07
628 AXBT S 65 30.90 -8 -49.10 14:39:59
629 AXBT D 65 15.50 -8 -52.00 14:43:34
630 AXBT S 65 .90 -8 -52.70 14:46:50
632 AXBT S 64 30.30 -8 -53.60 14:53:53
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I

634 AXBT S 64 .00 -8 -57.00 15:00:34
635 AXBT D 63 45.50 -8 -59.70 15:04:01
640 AXBT D 62 30.80 -9 -7.70 15:20:35
641 AXBT D 62 29.00 -10 -14.00 15:28:36
643 AXBT D 62 59.70 -10 -12.50 15:35:19
644 AXBT S 63 14.90 -10 -11.10 15:38:41
645 AXBT D 63 29.90 -10 -9.50 15:41:58
647 AXBT D 63 59.20 -10 -5.70 15:48:27
648 AXBT S 64 14.90 -10 -3.70 15:51:54
649 AXBT D 64 30.00 -10 -2.00 11:16:55
651 AXBT S 65 1.60 -10 -.60 16:01:56
652 AXBT D 65 16.20 -10 -.40 16:05:03
655 AXBT D 65 14.50 -11 -14.90 16:18:01
656 AXBT S 65 .20 -11 -15.30 16:21:21
659 AXBT D 64 14.20 -11 -14.60 16:32:05
663 AXBT D 63 15.80 -11 -13.90 16:45:19
666 AXBT D 62 32.30 -11 -15.80 16:55:01
668 AXBT S 62 49.80 -12 -45.60 17:05:27
670 AXBT D 63 5.10 -13 -41.10 17:12:02

DATE: 10/23/87 FLIGHT: 8
REGION: NORTHERN NORWEGIAN SEA

# TYPE D/S LATITUDE LONGITUDE TIME
(DEG MIN) (DEG MIN) (Z)

674 AXBT D 62 41.00 -4 -55.00 13:29:27
675 AXBT D 62 22.00 -4 -5.00 10:15:00
676 AXBT S 62 6.80 -3 -28.10 10:20:32
677 AXBT D 62 1.60 -3 -15.90 10:22:17
678 AXBT D 61 51.30 -2 -51.70 10:25:47
679 AXBT D 61 41.40 -2 -28.70 10:29:20
680 AXBT D 61 21.40 -1 -41.80 10:36:46
685 AXBT D 61 33.90 0 11.90 10:54:50
686 AXBT S 61 45.60 0 35.20 10:58:23
690 AXBT D 62 28.20 2 4.90 11:13:09
692 AXBT D 62 52.5 2 58.50 11:21:39
693 AXBT D 62 59.70 3 14.70 11:24:18
696 AXBT S 63 29.90 4 30.90 11:35:23
698 AXBT D 63 50.20 5 19.60 11:42:21
699 AXBT S 64 .50 5 44.00 11:46:01
700 AXBT D 64 14.30 5 24.50 11:50:07
704 AXBT S 65 3.50 3 52.10 12:05:02
705 AXBT D 65 15.70 3 30.10 12:08:36
706 AXBT S 65 27.30 3 6.70 12:12:06
707 AXBT S 65 45.10 2 28.40 12:17:27
709 AXBT D 66 1.00 1 53.20 12:22:25
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I

710 AXBT D 66 4.50 2 26.70 12"26:54
712 AXBT S 66 3.60 3 41.20 12:34:41

I 713 AXBT D 66 2.80 4 19.20 12:38:20
714 AXBT D 66 2.30 4 53.80 12:41:45
715 AXBT S 66 1.40 5 50.60 12:47:36717 AXBT D 66 .50 6 44.90 12:53:09
718 AXBT S 66 .40 7 23.40 12:57:07
720 AXBT S 66 29.20 8 5.20 13:07:13
722 AXBT D 67 4.80 7 16.10 13:18:52
723 AXBT S 67 5.20 6 42.80 13:21:54
725 AXBT D 67 4.10 5 18.70 13:29:23
729 AXBT D 67 1.10 2 50.00 13:42:51
730 AXBT D 67 .70 2 14.20 13:46:09731 AXBT S 67 .20 1 34.60 13:49:48
733 AXBT D 67 8.20 0 31.10 13:56:10
736 AXBT S 67 40.10 0 -57.30 14:06:41
740 AXBT S 68 6.60 0 -31.90 14:22:27
741 AXBT S 68 5.70 0 -3.60 14:25:00742 AXBT D 68 4.20 0 37.50 14:28:41
745 AXBT S 68 3.80 2 46.90 14:40:17
747 AXBT D 68 3.70 3 58.70 14:46:49
748 AXBT S 68 3.90 4 39.30 14:50:27
749 AXBT D 68 3.70 5 18.20 14:53:58
752 AXBT D 68 .90 7 17.40 15:04:31754 AXBT S 68 36.90 8 5.40 15:16:03
755 AXBT D 68 59.90 8 7.30 15:20:54
756 AXBT S 69 2.70 7 24.70 15:24:33
757 AXBT D 69 3.90 6 42.80 15:28:03
758 AXBT S 69 4.00 6 4.00 15:31:17
760 AXBT D 69 5.70 4 21.90 15:39:41
761 AXBT S 69 6.10 3 56.10 15:41:52
763 AXBT D 69 5.90 2 21.80 15:49:49
769 AXBT D 69 1.90 -1 -41.30 16:09:31
770 AXBT S 69 1.40 -2 -24.00 16:12:52
774 AXBT S 68 59.20 -5 -18.50 16:26:38775 AXBT D 68 59.00 -5 -51.00 16:28:31
776 AXBT D 68 57.00 -6 -34.00 16:32:00

TOTAL NO. OF PROBES: 356 NORDA

36 OPERATIONAL
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Appendix A.
Drop Positions and Data Profiles, Flight 1,

7 October 1987, Jan Mayen Front Region.
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Appendix B.
Drop Positions and Data Profiles, Flight 2,

11 October 1987, Iceland Sea Region.
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Appendix C.
Drop Positions and Data Profiles, Flight 3,

12 October 1987, lceland-Faerce Front Region.



,WWI"

II

I 0

NN

N a
ot 0

4- o v z

N N N xxX

C14 C, 4

I Nt
N 4Cq 4N Ux

04 C1 4 4 140
en~mnX

NXN
X 4X4~ X X ~

N

*~ go

5.



OW Ut 170 ORU~t 12 Lmrl7U~t U2 21.3 INMV ot £71 COMS IS LRTfl. U2 21.3
UffE: 10/12M6 TIME t I..t?2 LMUif -1I -4.8 MM,~ WIVS7 Tht %3109S L3UIM t -13 -11.5

TEmEmnm wD a~ 1EW!MTw noD C)
-3 IS -2 i i 0 3 S 13 is

OWl U*. I'M CNVOEb 16 LKTIlEi U2 M. SN W& W- 1 Ol WW.: L2 LATIUE 62 23.0
DRTE- 10/12/87 TIME- 9

i.37t2S LlB6lliNt -12 -2.1 DATE% 10/12/87 TVEt 9!4&1%98 LSITTfLEE -11 -111.9
T~lEE11JF (MW C) TBEFTIE MDG C)

-2 0 3 S13 is -4 0 3 S 13 I

9 so



MVEITt TACTIOL SO INwA M ILEMTA. I r CSIm.5r N& Lei~ OUUU..e Al Lurtm 83 11.6 Wd N& ms OSIE. 141 WRTUUE 611 7.0
D~li 10/12MS Tlt 10t B-51 LStYl. -4 -0.1 OMli I19Z4 TUE. 10tiSt. LAmit1~t -7 -v00

-2~ a 3 a 13 -a . 0 3 a 13 is

I o f o -oIl - 1 1 -

OWN!AIHNt1 frM M 2B S AM-17Cl tW frTDE 643.

OME AD/12/07 TUNEt 10.AS LWITUlm 4 -0.0 NMti 10/12/87 TIM. k0.3. 5 LMITWEt 46 --20.2

TEWEMTUFE (DiG C) T5EMFTM MD C)
42 0 3 a 13 is -a a 3 0 13 i

J -l--~-~ 1rr- a



~mcr~ rriw acmeo PRLEMTt TICIL OiMNinm
MW W: ifSS OHMU. 1S LUhMM 01 M6.1 7- WIM N 1 CHUM 12 MUM fl S WAS.0
GM-t i0/12/57 TIM- WIMAMN LWI~tW~t -4 -. 1 M6Ts 10/12/ TANt IMuMI LAflAI=t -5 -6.0

TEWEMM M C)E;BmAngE EG aCt

aM W2 'IE-PN W 6 )C 101 a W~M- - M ~ 01/7 TPvI NOL IU J

I I

II2



M_ NMa AS OUIU~i 12 LX"YlUt 93 3D.2 W Mu in OUMI. 14 LRTl~B 63 39.6

WU~t A12MS TIM' Alt 108 LSUI1Kt 4 -12.0 ME,: 1012M ThMEet 1, 41 a OIiiM -5S -13.q

ToEaffuTI lEG c) TEWEMTiJE WoE C)
- 0 3 1 3 U . 0 3 a 13

I -1-I----I TT r-r--t--r-rT-its]T

IPi~~ _____cF _____~f _____~ _____LOCFMF

ifW U9 VM :, IUE, 0 O2W t 2 HU ,R LTTM 3W1T /W28 IEtIt L ILE -1 MII 7 T t1,92 W TDt . M
TIt TUI _M _) _3Tr T~l GC

-2 0 31

I6



W& Mt A2 CNFMMs 14 LRflllfl Sk .4& MW N&' M OUUU. A Lmf lt 611 33.2
CMlL 10/12M67 T~t 11tU LdITPE -6 -19.6 UFl~t 10/167 TM~ llta&if L31UW~t -6 -111.5

TEWMUE MDG C) TBEmTUnm no C)
-a 0 3 Is3 I -2 0 3S13

MW M-. aW CIFNU 12 LATTIV~ 65 29.7/W Nit 2W6 CIWUt L2 LRrfTUGt 66 .0
OAT!. iO/12/67 ThNEt ±1e50t2l LI~TWE -5 -57.1 MMlL 10/12/87 ThNEt ±1eB-2 LI~TIGE. -5 -51.0

TEPFEMTIEE MD C) TEWE1M1N MfE C)
-2 a 3 is is IS 0 3 S 13 to

64



IW -t AD: OMfU* 141 LRffl~t U .0 U: " 211 amIU. 1a L~rnUl1i e 19.8
Ut 10/2m7 TIE: 12: 3tS7 L2It -7 -7.ll t AWNW TIE: L2:IbJI LAMMU~ -7 -15.3

iEMUE WOE 0 TEIEATME MW5CI2 a, 1 3 aS 13 Is -a a 13 is

II

a 12 aMCT 13I12 3a

,E71L Uc rE~~. I115



'MW 1WFI1IL mFf ETt fT1CTIB. IninRW
MW No 215 aiM O auin s mmm~ f& .a I mu,5 ale afhuI As a.rrnat 63 Wi.
Oafft Jo'bw Th~s aabfl~i L.UiRnMt -7 -A9.9 CUti aIC/S TMt MAtIM LWhTflE -7 --2.S

TBEMUI no Ci WMIMWDC
-aa S a 13 to praaw# am C, to

o ,-,--- r~-i-,-r-r a-Ills~ Illsr --Ills Ills

OW NIt 2M aHFNIU 1S LATr11t IN 29.5 W Not Me UHNt Ali ITLME! 65 9.8
ORTE- sO/12/67 TIM~ M.~ SIX L=1=t~ -8 -30.9 ORTEt &O/12/87 TIEt 13.L14,14 LIITUEt -8 --25.1

TEWEMETflE MEG C) TEWTUE WEG C)- a a 3 6 13 -a a 3 13a a



PgW: IATII acmErw PM~ts I1ETIL O~ffMPN5r 0: m m amuu. 12 wrfinm~ a a.$ WA N& M! u. oam 14LTTOt .0
Op1: 1I~1V67 Tflt O3~c 5 L3SiII~ - -1.11 MM~ IWI2J THEt 13A&45 0 Lin1UM. 4 -41.0

TEUP!RMIK (DEG C TEVEMTffWED C
-2 0 3a13 t 2 0 3 a 13 to

IfLZT _____O _____GFP _____t _____ CFOXI

Ia He ICF~ 2 LTT~ 4315O t 25 o~l1 fr~~ 41.IRE G1/7 TM.1 03 WT ~ ~ 02 7 TI.I S2L IUE
IEPFITE OW02MLAa E2 0 361 o- 3t

I6



MVI~ TWIF OCMOMi MWW t W~ICI. OC 4 T IO
WO W~ 237 CHuuLA 14 LA~MM i 0.1 WA war 3& Ofhtoms W LRnflhRZ 52 149.3
CMl! 1W/187 Tb~t At1 it 0 LOCIIUs -0 -45.2 DNllt 10/2/6 TM: 11112,111 LSIUE 4 -M4.5

TEWBWrUME USG Cl T!EWOM MG M)
-2 a 3 s to -ea a 3 13s to

O~ W ml W Qa A LATI7UM 02 31.9 W - g. D11 ONhU.. 12 I.rTlSI 62 119.9
MRT. AO/12/87 MT Illi 1134t1 LU6IIUE -10 -67.8 UMl! 10/12/67 TIME- 111t~1t~1 LSIIIWE -10 -'A.9

TEWFPTUME MEG C) TEWPEMTWFE MDEG C)
-2 0 a 13 is a2 0 3 13 Is



WW--I* a~ ofa wrni *Kma ag~ mo ow as M c~ LaRnm~t a s.2
GAIS Wusi nia, Atk am:0 UNIU -to .. UT!: 10/12MS TINE: IA7: WO LWUIfMt -10 -61.5

-e3 a 64 13 to

GM 0/28 -i-r I-i- -r-r i-r- Lr~TIT t W. ~ T1/1/ TTl~r I~ -S IT t-0 5.

13 Is__ __e_ a_ _ _____TLN _ _ C)__ 13 __ Is

I

I~ f I _I



ROUECT: TICL WERNW T MRI.W1' IUIL UUVS4
OW' Mfl 2 OUIUMi II LflTIlUis U 21.6 OW N& M~ OUI~s 12 LRrTlUi as we.
ORTE: 1/12/87 TDME,t All LaSUZ1UEt -10 46.8 Ni LOAM/8 TIM, 15ti~tio L~U ~ -10 4i.5

IE!~U VV DEGO C) TEWEIM MIG Q)
a~g 3 13 ..2 U 4 Is to

_ _ _ I _

PFA rFlTICFL aCMO'fM POT,~ rFCTIOI R NS?
DWn NOt 257 CQfU. 14I LRrInfl~t 65 115.5 asi.. Wc2 aa,1 LmIITUM, 85 15.11
DATE: 10/12/67 TINEi M529-39 LITIAEt -.12 -1.3 GATE: 10/12/137 TYPEt M38,st 9 LWdIILKm. -12 -2.7

TEWEMTUFI MDE C) TE31'WTUIE MDE C)
a2 1 3 5-2 0 S 13 l

70



OW M~ 2W auu.U It& LR~rTII u 1.2 w uN& Ma oWAn LATi 45~. 3
ON!! £12MS T~IIE15812 LA~lMMI A1 -1.1 WMti WMM TIt MUMil LESHUE -12 -. 4

IthW511M MME C) TENI'EHRE MDG C)

a1 1 3 to

A I I I I I I I I

I7



u X7 m NNNL 16 is rriu, 83 iS.7 MW No us amus. 12 WTMm~ 8s .5
Mt)! 1WI2a87 TM~ IS- Itu iAW17W~v -11 -'.8 GuM. IWnaM TM: is. So s LMInmn -11 -W.1

pueio mm( TBVwIn~l W Cl
4 3I13 a8 4 1 3 34

-r-1MTr M'I a,-T-rT- -r-r--OLGCOR-I-

OW No! Z7O OSIE. 12 LWfl1UhEt 62 9. 1 OW~ Not M1 OVt to LRTITIZ!: 63 29.1
ORME 10/12/7 TIEt : 16.7! L LAIARlff -13 -11.11 DCi 10/12/67 TIMEt 16aB33 LESJTWEt -13 -10A1

TBFEM1J~ WG C)TEWEMUE MWE C)
-2a 3 to -2 16MTP M 0) 3 3 13 I

0 ------ , -- ~---- r-rr CT-rr T--r-72~



Appendix D.
Drop Positions and Data Profiles, Flight 4, 14 October 1987,

Southern Norwegian Sea. Circled Drops Were AXSVs.
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Appendix E.
Drop Positions and Data Profiles, Flight 5,

17 October 1987, Iceland-Faeroe Front Region.
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Appendix F.
Drop Positions and Data Profiles, Flight 6, 19 October 1987,

Selected Regions of Iceland and Norwegian Seas.
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Appendix H.
Drop Positions and Data Profiles, Flight 7,

21 October 1987, icelarvd-FaOerov- FrOnt Reg in n.
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Appendix I.
Drop Positions and Data Profiles, Flight 8,
23 October 1987, Northern Norwegian Sea.
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